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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a curable epoxy resin composition which 
has a 

high curing density, an excellent mechanical strength and excellent heat 
resistance and can express good flame retardancy, hydrophilicity and electric 
insulation by adding a calixarene compound as a cross-linking agent. 

SOLUTION: This curable epoxy resin composition contains a calixarene 
compound 

as a crosslinking agent. The calixarene compound includes calixarene, 
calixresorcinolarene and the ester or silylether derivatives of the hydroxyl 
groups of the compounds. For example, an epoxy resin cured product of 
formula 

III can be obtained by crosslinking p-methylcalix[6]arene of formula I with a 
bisphenol type epoxy resin of formula II. The epoxy resin and the calixarene 
compound as the crosslinking agent are preferably added in a ratio of 10:0.1 to 
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i mm i j is®m<r>mt&&imvt> x , 

im$m2 1 aui^irr£iB$qi i comm. 
y. ijV v9 ' xvViWyyTi'yiiXittlxhnKtm 

[000 1] 

«IIBBfl:tt«SflllcBW-4i.«)T*6. £6fcBL< 
fu 3&(c(itt»& BfcMt. l8$Wrtft8ttl::iflWi 

[0002] 

[0003] L*» L^* { ^-*T. XsK*5/MR*>flHfc 
a«5l<SK>MiTfcivfc. r'JVMIMHHWL 

mmmz%%> tutwummfr *> tix v ^ . 

[0004] 

?*7uv»*£#*6£fc*i*afc*&xaf*HMiii 

•y^xru^afi, ^'j'/^^ri^y. A^y^uy 
foi/yTuytiXVtvjmgn^zTiwtii v<it^ 
o ^x-r/WtS*ift a 1 1 1 «-c*>3> 

[00 0 5] f LT. v^*^<^W, 83fctt. a 
±OfflB£ftti 9«MfcS*utx.if*HBI|g«Mtft*till 

fc«|J<«^tto*|»i:iBWcttw^y-»fy#tt*lr 



2) ^2000-264953 

2 

?48R<te1irCfc4£J:6>6. ?7->>x— 
[00 06] UpU ^^FflBS^BB^^J: 3 

xh^thzttfix-hh. *«*attt. *y-y?x7 

10 Ri6tt*^*<H»LT^4tf*»9-Wr<. 

iz%<njmmm&mmLtzmitzWii?%mx'$ &z 
ttmftx-zh. ^fum^mttit, i > «r*>7 

2) £flDflBa*»&7xy-/U8USJaJ: 
Wtt*lfc»Jfttt36q»»r* & . 3 ) t) U * ? 
o*iflS*RI&&fcl/tJa^4fc. 'hSfcdHMia+fc 
*aK^«a^lMHr***A!6^T'*4. 

AtC. t')^7XT\yy<mW&m:MXLfdmmc 

^li^izm^mitzft&emmmwx-z 4. 

20 [0007] ^maUP.a&B&J? 
AVI^rVl^S, l^yi, Jj-^-t^yS. tert-y 

**^rr**u vrxrisymmfccvsm ■ mmm 

[ooo8] z^j:wiiisfr!>z.ntmMtm±. x# 
*-s®$z<?>i%&.mtt.(?>tzMz. mmt h«w*>j -y 

RJCtcJ: 9«ifcttiE««Mfc**»*c: Soffit 
40 #^>ni»x^^ii}iii^i:«)o#fi5iiffiffl-ri»^«o 
t ft i i x-h l . 

[0009] 
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Zi\^<nA®&&x-XT)\'ft.WmW. i L < 'J ;ux 

mizxn&mwmwimmiz^xi**^. fitter 

[ 0 0 1 O ] tit HfZ?)%zR(r)*} 'J >y 9X7Vvm. 

C8] TVs* p-X^lVfiVv?*. C8J 
7l/>. p-te rt-7*-J-Vka'J-/?X C6] 
y, P-te rt-7fWJ7?^ C6) Tl^y, P 
-te rt-/f^U7?X (4J TUy. *'J7? 

x C4J ^v'/pyyruy, -Hi^otf/Mfyg^yy 
[oo 1 1 ] a*:. >r<7)^(o®fi:ttfflfi£iftt(ix^ 

i*>-C*->"CJ:^. Ktt8Z<7)%,WX'mZiihx# 
*ismnt LT<i. t'^7xy-^S<0X--Kdrv^HI. 
y#7y?35<DX,1?df^8Jgg, h- 'J^y ^i/'/M y j^T 
jtU-h. N, N-i^'Ji'v-'/UT-'Jy, 4, 4' - 
(N. N, N' , N' -fh^/'Jy^H y'rS^y 

x^v-gjfii. l, 4-7?y;/:t-^:/y ^*;ia; 
— t/i^, xf-i^-y^y i> >-^;px—f/^i:' 

[0012] xtf*HIIISt:W**»«fc lX<7)fi 'J 

-Wtmz\m%<r)*>l>itt IX, x^ x8JJ!§;$ y -y ? 
-XTl^yS* 1 . 10:0. 1 — 1 0 0t-fhZ.ti?%& 

sn*. ioaaicti. i o : i-so-c&s. 
&wi%mimmkLx\i. mm-v^ 

Ay-D'jK, f N^JF-^/i'ry^-OA^Di; k, r 
yury^-^A^oy h. h yxf-zp^df-v/p-ry^- 

-^A^oyF. f-h77'^/i'*x*-'/-A7*n$ f, 

T^^fvl^sfc-^AT-fcT-K tF77>;P* 



3) ^2 0 0 0-2 64 95 3 

4 

X^-^A^yVx-F, fh77i-A*X*-i7A 
7n'JF\ f h57i-M^'7A7 I oJK, F'J 

yPT'fe^*^-^ A7 1 J * x KSrfc'OSH*-'?- 
A£$, 18-^7-7^-6, 
y-6, ^>-^D^4rv;U-l 8-?5>>y-6. 15 
-^^^y-S-^O^^^Vx-r/HSiKC L K 
Br, NaCU NaBr. CsCl. CsBr, Cs 

f . mm* y •> a . f y ^ a . s.f .#s?* y ? 

10 A. ^^T^l^'J^A. ^xT^R-J-h'J^A^ 

-•jy, 4 ( n . N' -v^^rsy) t'J>-'y. n 

S^V-^ 1. 8->-*T-!ff>-^o- 
(5, 4, 0) (DBU) . 

;u7sy^®zrsya. MJ7'f/m7^ > f 
nm 1 1 x temmwux* ^mmi,zM i x wv% t 

20 LXO. l~~20%X'b&t>\ iff 4 L<til — 1 5%T 
tbl). ±9JfiL<(i2~l 0X8*T*4. 

[0013] *fcs *wc*tr, ;<?)*iB«fMk»K 

ffiSf I.* 1 . S^KJEiaSt LTJ±7 0°C~2 7 OTO 
Kffl* J #jf$ai.. Jf^L<<il 0 0*C-2 50X.X'h 
0» <tOffiL.<(il 5 0~2 3 0'CT'*>2.. 
30 [0014] g&ft Lit 1—06 <i, Uftlti 
C0^fl«05?<S^J 1 1'^ 7 x y -/WMX.-Jf v^fll fc 

01 : p-^f-^'J -v?X wrvy 

02 : p-t e r t-7*-f-;P*'J 7?A[8)7U> 

03 : *'J -y^X C4 J l//Jl/>-y71/> 

04 : p-^f-^Xr'J -y?X C 6 3 TU> ISa!f*: 

05 : p-ter't-T'fWJvn C83 TVyWi 

m& 

40 06 : *y >y?X C4 ) UV^yri/^MW*. 
[00 15] 04~-06O^(*(COOT»i, 

[0016] 
[fcl] 

X : — coch, , — co-^^ 

-Si(CH,) 3 , S^Q ) 2 

so [ooi73 mmmtix<M/v v?*?^ ym 
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gj&g ( T g ) £ 3Pf & x;tMf ^fflBIS^fe5rf#& i t 
[00 18] *U-»^X7U>^W)*WS«)*iU 

ft§£Cli. *fl!)3fiSWIBfii:«flS*rtC4*-r*'J>« 

[0019] ^-TJ^mim^nzm^m^z 
*<n$m>m t mmftiz±fc$h y u ^x-r^ 



(4) KM 2 000-2 64953 

6 

[0020] Sfclc. £tt4MAa#?x£SiaKJ:B[ 
x ?;Ht*0>HS£ J: -> T *> W»fciOa*rilrc* * . 
[002 1 ] 

[9BG0I] * y 7* C 4 3 k/z^yri' 

y ( c R A ) 0>bWL 

\s"/)VisJ-)V (3 3. Og; 0. 3mo 1 ) £500 
m 1 WHOP 7 £fUC*l 3 5ml, X 

*/-/H 35ml, iJitflBBU 0m 1 SrjDi.T8 5 
TrcHHtb***^ A'77^ft K ( 1 3. 2g;0. 
lmol) SrWlBWBWCWfLs ££>C8 5*CT'6 
■WfflWffctTofc. Rj&fiL £B88*tt£lLTliA* 

JtefrV^MHLfc. JR* : 8. 2 g ( 2 0%) [ilgifett 

[0022] 
«1] 



I R X £ K ^ : 3454 (0-H). and 1507 and 1423 cm' (C=C). 'H-NMR 
h;U: (J-l.31 (d, J»6.3Hz, 3.0H, CH,), 4.47 (q, J=6.3Hz. l.OH, CH), 6.16 ($, l.OH. 
aromatic proton). 6.78 (s, l.OH, aromatic proton), and 8.55 ppm (s. 2H. OH). 



[0 0 2 3] ##ffl2 p-x-f-jistiy six ( 6 } 7* 30*!fe£&t$$-tf\ -rii£iK3 ir^U 7k*. 



i/y»iSixxfyi' (mca-ac ) <d£j£ 

ttTPlOp-^^/^'J v?* C6D 71/> (MCA) 
(4 8g : 0. 4 mo I ) £ f'J i^'^2 5 0m 1 tjgfi? 
)&To-h£ffllvC£S*»l8 (5. 6ml ; 0. 

6mo 1 ) SrgjaTtlTFLs s^KSireeisnirafi 



iRft: 53 g (JR9: 7 8%) . RlS* : 1 0 0% ( 1 
H-NMR«k95i1gL>t) . 

[00 24] HJ@IWMtt&^2»i:;l3'3'ea->fc. 

[0025] 

[»2] 



IR*"C£ HU: 1785 (C=0) and 1193 cm-'(C<W5. 'H-NMR*^ 5=1.97 (3.0H 
CH,), 2.16 (3.0H. COCH,). 3.58 (2.0H, CH,). and 6.73 ppm (2.0H. aromatic protons). 



[0 0 26] ##<fl3 p->tWJ7?X C6] T 40*3tffc. EHRLfeBB#W«»«K^on*;l/A. 



1/ y <0S,&#»X^f-^ (MCA-Bz) <7>%WL 
im<F> (MCA) (48g:0.4mol) Srtfll^y 
2 5 0ml WWWStf. SgTn-hSrfflv^S-&#B?^ 
D'J K (84 g ; 0. 6mo 1 ) £IUSTTi®TL. 0 . 

■ct-3^. *fetaHT6^ia»5s*t:. raca^ 



fig%MCA-BzWlRfi: 68g (IR*: 72%) . K 

100% ( 'H-NMRJ: OifflgL^) . 
[00 27] H3aHMti}Xtf»30>fcfc l 5r*r>fc. 
[0028] 
[*3] 
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(5) $$§82000-264953 

7 8 
IR 7>s<t h;U: 1765(C=O)andl201an'(C-O-C). 'H-NMR h)V : tf-1.76 (3.0H. 

CH3), 3.62 (2.0H. CH2). 6.98-7.03 (5.0H. aromatic protons), and 7.43 ppro(2.0H, aromatic 
protons). 



[0O29]ifM p-t«rt-7"f;WJ7? 
X (83 Tl^yw^xX^U (BCA-Ac) <7)-£f8. 
tU!K£7)p-t e r t-^-f-^'J v9X (81 T'l'V 

(BCA) (48g;0. 3 m o 1 ) £ t'J y'y2 5 0 
m 1 Ki8ji?£-t*\ SSTn- r- S-fflOT*S*»l? (5.6 
m 1 ; 0. 6mo 1 ) SrS&TTiST L . S^tailT- 
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CA-AcCOlRM: 50g (IR^ : 8 2%) . : 
1 0 0% ( iH-NMRJiOStfgL*:) . 
[0 030] |§I^5tt<Hi^«Oa4^i:fcOT*>-o^. 
[003 1] 
[*4] 



IR*^ l759(C=0)andI194cm'(C-0-C). 'H-NMR;^:? hJU: <5 =1.98 (9.0H, 
(CHJ,), 2.17 (3.0H. COCH,). 3.36 (2.0H, CH.), and 6.73 ppmaOH, aromatic protons). 



[0 0 3 2] m%M5 p-tert-yfWJ7? 
X C 8 ) Tl^yw^SSffixXr^ ( B C A-B z ) <T> 



rfjggOBCA (15g;0. 0 9 2mo 1 ) £fj y> 

loomi izmmzit. mrv-hzm^x&sm®? 

n'JH (20g; 0. 14mol ) SrSSTTISTU, 20 

IR;^£ mi (C=0)and 1179an- , (C-0-Q. 'H-NMR X^i? hJk 5=1.03 (9.0H, 
(CH,),), 3.67 (2.0H. CH,), 7.45 (2.0H, aromatic protons), and 6.99-7.05 ppm(5.0H, aromatic 
pro tins). 



j§^c^^y-;us-ffl^T3(Hll?i*:-^S&ffo7t„ £ 

Jfo£j$!fi)]BCA-Bz<7)lKfi: 2 1 g (JR$ : 8 2 
%) . 1 0 0% ( 1 H— NMR«t OfilliL 

fc> . 

[0033] nggfettiittfto* 5 (0 1 fc o r» fc. 

[0034] 
[#15] 



[0 0 3 5] ^tBfi. P-W*'Jy?XC6]r 
UycOhU^f-ZUi^'J^X-r/U (MCA-TMS) <T) 



30 j^fclTT-*»ffilHI3-&fc. RffJ^iUlMCA-TMS 
COiRM: 5. 4g (flX^: 3 9%) . : 10 0% 

( iH-NMRiOWBLfc) . 
[003 6] [SI^ttffl(i^£Oa6^tJoOT'ft^^. 
[0037] 
[316] 

IR*"i^ Ml- :1149 cm- 1 (Si-O). 'H-NMR 
: d =0.06-0.35 (9H. Si(CH,) 3 ), 2.02-2.23 (3.0H. CH,). 3.65-3.94 (2.0H, CH,). 
and 6.36-6.81 ppm (2.0H, aromatic protons). 



rft&OMCA (8. 7g ; 0. 07mo 1 ) Srrh^b 
KD7 7> (THF) 250ml fcjfflWS-tf. ZtllZ's. 
* J $*1r)WJisv J ?V (25. 2g;0. 0 7mol) 
KJOBEffllfc UTHJ^fA'j'yWo'JH (0. 
4 3 g : 4mmo l ) ZMz.. -£<Of£4 8B5IS1jIS£?T* 



[0038] «»W7 p-tert-7f/WJ7; 40££. £JEiI£^£^^n -^*^>-rrHC?±UT\ RfE 



* (8D 7U>h V X+Jl'-> , )H>X.— f/l' (BCA-T 
MS) <7>£j£ 

rfiPICOBCA (22g ; 1 37mmo I ) J:fh7tH 
(THF) 3 0 0m 1 JliXtC^ 
^^-/Uv-'^^lfy (44 g ; 2 7 5mmo 1 ) fc, 
mmmt LT MM f/l^y o 'J H ( 0 . 8 2 
g ; 7mmo 1 ) SAB*. *e0fM8B*IBffiffi£fTo A 



»*m**EBB»3*fc. RJS4ttt!feBCA-TMSW 
IRg: 24. 4g 7 5%) . : 10 0% 

( »H-NMRJ:9«igU:) . 

[ 0 0 3 9 ] HJgfett ffi<i&tf>a 7 CO t 0 T'$> -a it . 

[0040] 

[*7] 
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(6) ^2000-264953 
9 1 0 

IR7^? h;U:1194an-'{Si-0). 'H-NMR 
: 3=0.39-1.77 (18H, Si(CH,), and CfCH,),). 3.18-4.39 (2.0H. CH,). and 
6.27-7.64 ppm (2.0H, aromatic protons). 



[004 1 1 <S»<fl8 p-Xf-AtfU »/7X C6) 7 
\/V<F)V7 z.—lX'V V^X.X=r)V (MCA-DPP ) <7) 

rUBKWMCA (0. 3g ; 2. 5mmo 1 ) £NMP 
(3ml) IzmmZ^t. ZiliZb'J^lUTiy (5. 
Ommo 1 ) ^mtt-l. :<OiIC. MiSTT'S^x^ 
/UThT. 7 4 yffl.9 D 'J H ( D P P C ) (1. 18g; 
5. Ommol)^JPt. 5 0TTC2 4 B#fSK£>§-£ 
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JSESIStt*«ofc. IRfi: 0. 48 g (IR¥: 5 
3%) . Rfl54^9SjMCA-DPP£ORJt$: 10 0% 
( iH-NMRiOtliSL/i) . 
[0042] ft@Nri£fittft4}&8aJ:& 0 Tfco >t. 
[0043] 
[«8] 



1R r-;U : 1239 and 1 198 cm"' (P=0 ). 

'H-NMR 7s*9 h)V : <5=2.04(3.0H, CH,), 3.23-3.S9 (2.0H, CH 2 ), 6.43 (2.0H. aromatic 
protons), and 6.98-7.98 ppm(lO.OH, aromatic ptotoas). 



[0044 1 %%M9 p-X+JUt/VvtXtblT 
by<0x7x-;W>J>-g?xxr;P (MC A-DPPss) 

rfrffiWMCA (0. 3g ; 2. 5mmo 1 ) £NMP 
(3m 1 ) 0§B¥£-tf\ ZtUZ&Jity (2. 5mmo 

i ) fcjuifc. zcommiz. mwrfv^yi-j^xy 

■iymrv'JV (DPPC) (0. 59s; 2- 5mm 
o 1 ) fcjni, 5 0"CT2 4ll$iaKi6S*fc. KJESg- 

fc*"C3E]«s»l,fc. ?oo#/kA}B«fcaittl,Ta>& 
±&<r)*7/-Mz\i.%\ fefcHifcifclRSHh 
Ett»*ffr>fc. IRft: 0. 3 6. RIG4^^MCA- 
DPPcOKJS* : 5 6% ( ^-NMFUOffifgL 
fc> . 

0 p - t e r t - ~7'^-)Vt) 'J v ? * 1 8 ) 7 
uy<7)i/y*~ ( bc a-dpp ) co* 

'H-NMR 7.^ r-;U : 5=0.51-1.48 (9.0H. 
aromatic protons), and 6.84-8.19 ppm(lO.0H, 



20 TUIRWBCA (0. 41g;2. 5mmo I ) JNMP 
(3ml) CfUC h 'jxfA r S f ( 5 . 

Ommo 1 ) fcjB*.*:. dOjgffiiC. ^STt'i^x- 
;^7< y^o'J K (DP PC) (1. 18g; 
5. Ommo 1 ) SrflD*. 5 CCT^ 4B#S£j££ ■£ 

30 tf. F»» WHfc*fcfr->fc. JR*: 0. 83g(lR 
*: 9 1%) . Rj64jR!fcBCA-DPP«0Rfc*: 1 
00% ( >H-NMRJ:»)«BLfc> . 

[00453 HJ0MMtt»^9«l:i3 9T*ofc. 

[0046] 

[*93 

IRX*? HU:1130andll07cm l (P=O). 
CH,), 3.23-4.04 (2.0H, CH 2 ), 6.62 (2. OH. 
aromatic protons). 



[ o o 4 7 1 mmm 1 p-^wj7^x(6]7 

by (MCA) $rfflv^t*7.7iy-;USx^^fflB§ 

oiaj£^t-?-<o£«§Kie 

HTHgcO t'x 7 x / -^g/x,-K=* v-SSBbX erj - h 8 2 8 
(0. 19g ; 1. Ommo 1 ) . 3?fg8 It LTrfjfficO 
p-^f-ZU^rl/ -/^T. C 6 3 Tl^y (MCA) (0. 1 
2g ; 1. Ommo 1 ) . iJ«ktfl8!&-f r* 77*-f-^*7. 
^A7o' K (TBPB) (0. 0 1 36g ; 4m 
o \ %) Stt30mlOTHFfc»a»LTWfl:ttaS1ll 
*3«Lfc. £»»SfW8«*KBrfc:*irXhLT7* 



*-f/k&£m£U fflffll80. 1 90. 200. 2 

9 1. 94. 9 5. 9 5iJ<J:^9 6%T$>-5^. 
apf^sas^^^ < /PAttir vm^HKC fc t * ofc 
I t 4 . x^df >>«|JK t MC At 0%ttKJ608MU* 
WtffLfcikMIBSfifc. S&fc, 18 0. 19 
0. 2 00. 2 1 043j:V2 2 0*C-C4Bfla«ftaiaiBl 
*ff-»featf3§B»7 4 frJ*0>#9 ZW8-<§,1§. ( T g ) 
50 Sr. iFm&ftWMZi (DSC) Srffl^TiHJg L^S. 
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1 1 

*tl?tl 1 8 3 . 196, 2 1 1 2 < CT > $>o 

fc. 

gfifcfiH2 MCA£fflVV^7iy-/l'A-tf7-y?Si;K 

^ftfltosjaa&k^o&^Kje 

rfr&O 7 x J-)V; #9 y? gx,1?* i/^HD E N 4 3 
1(0. 176g;l. Omraol). 3§J§#JMCA 
(0. 1 2g ; 1 . Ommo 1 ) . ti i Zfffl&T B P B 
(0. 0136g;4mol%) £#73 Om I WTHF 

KBr<Z*->rXhLX7 4ArJ*$:ftf8.l. 2 0 0"CT"4 
Sf^JD^Srff V K I RA*<? VMZ£ *) . xtf* v-gcO 
RJ£$£**Si:9 5%T-S>-o^. 4fc. Ai&Hia&a 

i y - #5 v ? ffix^ v81B§ tMCAt 
j&w»«wciiifT ^ t tfm&ztvtz . 

TfjBgc?) o-? UV-IUS #7 y ^MX^df ( o . 

2 1 g ; 1 . Ommo 1 ) . gffiMMCA (0.12 
g ; 1 . Ommo 1 ) . ti£T/miTBPB (0.01 
36g ; 4mo 1%) £#73 0m 1 <0T H F l/C 

+Xh L.T7 4^A£ftj£U 2 0 0*C"C , 4B#fB]Jo#fttr 
f?v\ I R.x^? MW=J: 0 , x^^acoRJft^SrjS 
ft £ k 8 6 XT* -> . 4 . WWW8W>7 < At i 

#5 -y ?sx,-k* v-^stk m c a t <rm&Kmwy)mi 

y (bca) ^fflv^b'x^xy-^Mx^df^iico 

TfflKOXtfJf i^gJSMx t" a- h 8 2 8 ( 0 . 19g; 
1 . Omraol). SSfiffflk LTTjJggc7)p -tert- 
/fWJ'y^X (8) (BCA) (0. 16 

g ; 1 . Ommo 1 ) . HXX/Mt^TB PB (0.01 
36 g : 4mo 1%) 5r*«;3 0m 1 eo?no*;kAt;:2§ 

*»L-cwfctta*»*iiaiLfc. ^wfflja^s?s£KB 

ri3^ + XhL.T7^;UA2r^L. 1 8 0 . 

190. 2 0 0, 2 1 0fc«fcV2 2 0°CT4B*r^P^5r 
fi=v\ I Rx^? h/M;:J: 0 . x^xS«o-?-ix^fi(7) 
RJ£$£##>3>k. 86. 87, 90. 91fcJ:tf91 

ii<;:t*?§k&^*:.rk*^, x^^ffiattBCAt 



7) &BJ2000-264953 

1 2 

^^^j^mWfciifT LtzZ k 4«ilBS#ifc. £ <?> 
£180. 190. 200. 2 1 0fciU2 2 0^-4 

(Tg) m*W)-«fjis$-ffl^rasL^*. * 

*vWU9 2. 20 1, 204, 205fc e £tf205'C 

m^ms #v-y?x c-o uy^yruy <cr 

A).^fflv^t'X7xy -;i/Mx ^ ^8 IBatEttM k 

10 rfTK^t'^7iy-;uSx^^Bixf3-h828 
(0. 19g ; 1. Ommo 1 ) . gflfflU: LX^mm 

ixStfLLiz. ^'j-y^xC4] urn^yruy (c 

RA) (0. 681g;l. Ommo I ) . 
TBPB(0. 01 36g ; 4mo 1%) 5r$Jl Om I 

il^ill 3 0. 1 50. 17 0fcJ:t>'l 9 0TrC4B*Ha 
Mft£firW I R***7 h/Uci: 0 . x** i^Sc^fi 
-ftl^Rje^S:**!* k . 7 5. 81. 8 1fcJ;tf8 5 

20 %x-h -> . 4 *: . Zm&KyifSo 7 -< >kt ti v vtffw* 
HMBi: C R A ktf«B»RJ6*««ftWKatf k ** 

*Hffll6 a^co«4«$-fflv^MCAkt'X7xy-yu 

Sxtf* i« k OfiAM k £fif £JS 

UTSEWb'X 7 x J->vm.X.X* y»|gx 1 3 - h 8 2 8 
(0. 19g; 1. Ommol) . 3§ffi#JkMCA 
(0. 12g; 1. Omraol) ^3 0ml«;DD 

KilMzmfrLtz. ^h.\Z?mt LTf^-fn. 4mo 
30 l%(7)TPPBS>'i>V>«i7 i b77x^;l'*X+-'7A^ 

d'JH (TP PC) tJniTaf»ti»Lfc. ico?t?S 

2 0 0X:T'4^ra»£ tfV\ I R^^ h/KCJ: 0 . 
x^df^w-?-nm«S:j35*Sr*ft^k 9 7fc«tr/9 

7%X'$>->ti. i«af*o7-f;i A(su-rti.c7) 

X 7 x y -/Hx,^ i^fflHI kMCAk i05?|gaEEA^ 

[0 04 8] W9t£L"Cm«0im&m»X9tffiiJGZ 
40 -tf-tt&IIS-J* 1 O^Lfc. 
[0049] 
[«1 0] 
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Curing reaction of KpfcotaB28 with MCA mu«4.o»|Hof ^rwBoatobrofw4li 



Caialysts 


Wegbt(m 


5) So)vem(mL) 


Curing temp. (°C) Coorveouocif*)* 


Tfl ( *C \ h 


TBPB 


13.6 


THF ( 30 mL ) 


190 


95 


205 




13,6 


THF(30mL) 


200 


$5 


205 


TPPB 


HXO 


rhLm lA-lj - -l / Ot\ mI \ 
OUOTOTOmt ^ JU TTlL ) 


L90 


96 


195 




I&8 


chSacnCtwm i V\ ml t 

W***/JVI**U* ^ Do. ) 


200 


97 


198 


TPPC 


ISO 


HIWVIMIU ^ JV IM> J 


190 


06 


202 




15.0 


cH crp form f 30 mL 1 


200 


97 


206 




10.&V5.3 




190 


95 


206 




10.675J 


cfa3ort)form ( 30 mL ) 


200 


95 


209 


TPP 


10.5 


THF(30mL) 


190 


94 


204 


DMAP 


4.9 


THF ( 30 mL ) 


190 


93 


194 


DBU 


6.1 


THF ( 30 mL ) 


190 


93 


197 



■Measured by FT-iR speozum. 
■"Measured by DSC at heating mt of 10 °Omm under h^. 

[00501 mmmi mca-ac^^x^x 

rffgg^x^i/^IIxt'n- h 8 2 8 ( 0 . 5 7 g ; 
1 . Ommo 1 ) . 3Sfi§MMCA-Ac (0. 1 6 g ; 
1. 0rnmoi),i5j;«fF77x-;m*') 
-A/DSbMTPPB) (0. 017g;4mol 
%) ^3m 1 <0^na^At»36»LTWttta«* 
tLfe. £<9^£KBrfc**xhLT7 4rt^£fts 
fi£U aai 9 0. 2 0 0. 2 1 0&J:L*2 2 0°C 

^fecOX^^S (910cm' 1 ) cORJS¥£3to5 
R*Wli*il-Ptl6 9. 70. 74feJ:tX83%T- 

CA-Act 0*»^^*WfcJKf L fc w t Wffli 
3*1*:. $^>£1 9 0. 2 0 0. 2 1 0 fej: 1X2 2 0°C 

(Tg) £. ^Mlft^WgS^ffl^TajgL^ 
**vffll 0 7. 1 1 4. 1 2 9fc<fcZ>'l 3 5^ 
T*ofc. 40 
mm\S BCA-AcSrffl^Ttx^xtSI&cOffl^fe 

r&ffi<0X**xfflliXtr3-h8 2 8 (0. 57g; 
3. Ommo 1 ) . IfittMBCA-Ac (0. 6 13 
g ; 3. Ommo 1 K i M$T P P B (0.05 
0 3g ; 4mo 1%) £#73 m 1 <n9nu*)VMzmfr 

l/C7-f/k*fcf&aU *fl*'ill90. 200. 21 
0^J:t/2 2 0X;T6^ra^D^a^fi : o^ e IRx 
^9 h;U-C^Offl««IOX^^»)RlWfc3W)6 * 50 



*i. RJS*li**ve*l50, 56. 7 0fcit*7 0%T 
i>^mt%^tzZtfrt>. X^yKBCA-Ac 
tfcl90, 200. 21 0fc\*tf2 2 0X;T6B#|g<Z> 

(Tg) ^^^M^fflv^aa^L^^. * 

*ve*l9U 94. 1 0 3fc«fctn 1 6X:-C*>ojfc. 
19. BCA-BzJffli *JfcX;K* > 



HJffl[C0X^^fflflgxt3-h8 2 8 (0. 57g; 
3. Ommo 1 ) . »)BCA-Bz (0. 799 
g ; 3. Ommo 1 ) , fc± lA'M^TP P B (0. 05 

0 3g ; 4 mo 1%) ^3m 1 <9?oo*7WAfcjg*» 
LfZo iOiSS* KB rt*t A h LT7 ^t'ASM 
U {Wfll 90. 200. 2 1 0i3j:i;2 2 0 4 Ct 

^a^-fii-FfLtfORJC**^* . 6 2. 6 5. 7 6 

tBCA-Bz k^BttKC3«»««t:aff L*M fci* 

mm 10 BCA-Acfcit/BCA^Mffl^ 
fcx#*^fflB<0JcW»fc*^3l«RJB 
Tfiffic7)X^^I&xf3-h8 28 (0. 1 9g; 

1 . Ommo 1 ) . IBSfflfcLTBCA-AcfcJtKB 

ca (xx-r/uSfci^kKS^x^vStSl^yWc 

(TBPB) (0. 014g;4mol%) £r#?3 0m 
\cr>7nu-fc)\sMzm*L. £<0*S£K B rtc**x 
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vLxy <;pA£ffr£U 2oox:?4b^com*J8ui 

£ff^Jt. BCA-Ac/BCA^ii^tk^f^-eitO 
/100. 30/70. 50/50, 70/30. 10 
0/0O*§£KJS$£ I R*^? HkJ: O^St . 5 
iWli**ve¥l9 3, 9 9. 6 6. 5 5H±V35%X' 

CA-Ac/BC AC9iI#fij fc - HHfc£jS##i5i 
WlCjltTU^C:i^*«ll2Sil^„ $^{CBCA-Ac/ 
BCA<9S£Jt#-£fl-?-*ix0/l 0 0. 3 0/7 0. 5 
0/50. 7 0/3 0i>J:Vl 0 0/0<JO£«7.f/l^ 
tf>#7*aE»SS (Tg) 8!5SLfctS£. 9 
5. 1 67. 1 4 9. 1 2 8*CT*>->*:. 

Hifegqi 1 MCA-Ac£ffl^£A1f7v?S>x;i«f 

HJiEC0X;t«f^8J|jgDEM4 3 1 (0. 176g;l. 
Ommo 1 ) . ^fitffJMCA-Ac {0. 16 2g; 

1. Ommo 1 ) tiXl/tmThyy x-t\s*Xib-<?7 
AT'oSK(TPPB) (0. 017g;4mmol 
%) £$)3m\<r>7KlK3*)VMZ®frl,tz. ClOi§?g£ 
KBrl:^xMT7-f/^^Ml, m-Till9 
0, 2 0 0. 2 1 0tiXV : 2 2 0X:X'6^nW^9m 
$-tr-5)t. I V)\'X'Z\<nffl8ito<r>x.tf*i>m 
(9 1 Ocm- 1 ) cORj£$£;Stf>&t:. RjEU^i-?-^ 

fl6 1, 74, 7 5*»J:tf7 6KTfcofc. ±fc. **l 
^ftOi«JIf£c7)7 ^l^m^Oig&Kt^Rgi 
fr->fc£fc*»fc. X.-Kdfi'ttKtMCA-ActoaBW 

0. 2 0 0. 2 1 OtJitX2 2OlC-e6^f0<Oj!il6ftil!Ul 

WfcLfctS*. -tfl/Fill 1 9, 12 3. 12 5i>Jtf 
1 2 6"CT'J)'>it. 

Hfifefflll 2 MCA-TMS£ffinjtx?K*^fflJi<?)iH 

mSS<7)X^drxffiB§xh-3>- >• 8 2 8 ( 0 . 042g; 

2. 5mmo ] ) . 38fflMC A-TMS (0. 48 
g ; 2. 5mmo 1 ) . t$ J: tflBWT P P B (0. 04 
2g : 5mo 1 %) £#73 m 1 <0^DD*;PAfc»*>L 

m&L. •eit-fixl9 0fcJ:V210 , X:T-4B^£7)jD» 
ara^ffvv I RX'^WUcJ:'). x;K=Sf>-SO-Hx 
^fl»EIE*****t. 8 7*sJ:tJf9 0X-C*->fc. 

wtmm'yxw&i&m (Tg) a-wiem 2 

MMSfc MCA-TMS fc^ttK£6<8Mltt(3i 
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glfeffll 3 MCA-DPP^fflV vfcxrtf * j'SiJfcOffi 

TfflEcoxtf* s^BBxea- h 828(0. 186g: 
1. Ommo 1 ) . S?1gfflMCA-DPP ( 0. 321 
g : 1 . Ommo 1 ) . fciZ/tt&TP PC (0.01 
5g ; 4mo 1 %) ££/5 0m 1 <o?DD*;WCte> 
Lfc. £«»SH«jK£KBrfc:*+.*hl/r7*A/A 
£fft£L2 1 OWTBHStfHliaWGafcfTofc. J« 
10 stto7*;i^i^fci^fcfcofc,rfca>6. x* 

* x^flit mca-dppj: <v&mmitf®&mzwn 

LtzZktfmZZtltz. 

mail A MCA-DPPB«*fflvvfcx;K*S4BIBtf> 

ffi£OX;K*S'raxe3-h8 2 8 (0. 186g : 
1 . Ommo 1 ) . £1t$HMCA-DPP56 (0.23 
3g ; 1. Ommo 1 ) . it/JHtf&TP P C (0. 0 
1 5g ; 4mo 1%) ££j50m 1 Dn*;UAKig 
^S0a^W«^KBrCdfA-XhLT7-f;U 
20 A£fft£L2 1 0t:T7ISia«ft«MMT-»fc. A&Hgi 

i/fflB t MCA-DPPt W^K^^WtCJlff L 
fzZbtfmzZixtz. 
[005 1] 

f^lCk^T. (Tg) tS 

iiii^t^i. tti. mm\tLx^o~v?xT^y 
30 office t iwi.fex,-tf ^ Msumg^toUtt s fit . 

[0052] infe(?)WbBUi. ryyunBig, LS 
fig. raufflstutufc LXGmhVtZh. 

[01 l P->f/WJ7?X (6D Tl'VOaWKfc 
[02] p-tert-yfWJ7?X C8] TVV 

ogttKg *ft$wc* Ltzmx'hz . 
[03 ] ti ') v ?x ( 4 ) uv/p^yru yo^Rjc 
40 £8&5WC^Uc@T-;fc>&. 

[04 ] p -*^)\,J] V v9X C 6 ] 

[05] p-tert-rtWJ'yn C8) Tl^V 

[06 ] ii 'J y 9X C 4 3 WtVis VT V y cOS^SiB 
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